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http://dx.doi.org/10.1016/j.jfma.201Background/purpose: The Taita symptom checklist (TSCL) is a standardized self-rating psychi-
atric symptom scale for outpatients with mental illness in Taiwan. This study aimed to examine
the validity and reliability of the TSCL using Rasch analysis.
Methods: The TSCL was given to 583 healthy people and 479 people with mental illness. Rasch
analysis was used to examine the appropriateness of the rating scale, the unidimensionality of
the scale, the differential item functioning across sex and diagnosis, and the Rasch cut-off
score of the scale.
Results: Rasch analysis confirmed that the revised 37 items with a three-point rating scale of
the TSCL demonstrated good internal consistency and met criteria for unidimensionality. The
person and item reliability indices were high. The TSCL could reliably measure healthy partic-
ipants and patients with mental illness. Differential item functioning due to sex or psychiatric
diagnosis was evident for three items. A Rasch cut-off score for TSCL was produced for detect-
ing participants’ psychiatric symptoms based on an eight-level classification.
Conclusion: The TSCL is a reliable and valid assessment to evaluate the participants’ perceived
disturbance of psychiatric symptoms based on Rasch analysis.
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There is an emphasis on client-centered care in the current
healthcare milieu. Clients are encouraged to be involved in
all aspects of their treatment process. Their opinions are
important with regard to defining the priorities and
adequate strategies for treatment, and for acquiring the
desired outcome.1 To promote a client-centered approach,
a valid and reliable health status scale is needed as a pri-
mary outcome for clinical and research use.2
In order to develop a standardized self-rating psychiatric
symptom scale for outpatients with mental illness in
Taiwan, Tsai et al translated the symptom distress
checklist-90 (SCL-90)3 and applied rating scale system of
the psychoneurotic symptom checklist (PNSCL),4 subse-
quently they chose the validated domains and items from
the two scales. In addition to the seven domains and two
general items that were derived from the SCL-90 and
PNSCL, the researchers added some lie questions to test the
respondents’ consistency and accuracy. The Taita symptom
checklist (TSCL) with a five-point rating scale was the final
outcome.5 Forty items of the TSCL were developed from
the SCL-90 and PNSCL and the other 10 items were taken
from the developers’ clinical experience. Among these 10
items, six were used for the lie domain.
Although the TSCL has gained widespread use in mental
health clinics in Taiwan, few studies have reported on the
psychometric properties of this checklist. One study investi-
gated the application of TSCL on the general population, and
the results showed that female participants tended to have
higherTSCLscores thanmalesexcepton thehostilitydomain.6
Other studies showed that the TSCL had acceptable internal
consistency (Cronbach aZ 0.87e0.94) and testeretest reli-
ability (rZ 0.76e0.86) for selected domains.7,8
Numerous studies have indicated that the original SCL-90
is a well-designed self-report instrument to be used not
only for outpatients but also for the psychiatric inpatients.
These studies showed that the SCL-90 could be used as a
part of the routine admission procedure for acute psychi-
atric inpatients (including major depressive disorders, bi-
polar affective disorders, and schizophrenia) to evaluate
their experience of distress.9e11 In addition, the SCL-90 has
been used for tracking symptom changes in inpatient psy-
chiatric units.12 The feasibility for applying TSCL to insti-
tutionalized psychiatric inpatients or outpatients can be
generalized from the above evidence.
In order to use the TSCL as an outcome measure to
evaluate the effectiveness of interventions (change in
psychiatric symptoms), the unidimensional construct of the
scale was examined. The existing psychometric evidence of
the TSCL was based on the classical test theory, which tests
the aggregate scale level of reliability and validity, but not
the item level as examined by an item response theory (IRT)
type test.13
The Rasch measurement model, an IRT type model, can
provide evidence of the validity of a scale that describes
underlying characteristics (latent trait).14 The Rasch model
is a probabilistic model estimating the ability/character-
istic of the participant and the difficulty of the test item.15
It can also linearly transform the raw scores into interval
measures. People and items can be scaled along a single
linear latent continuum so that the person’s ability (level ofperceived symptom severity) and item difficulty can be
compared.16
Thus, the aim of this study was to examine the reliability
and validity of the TSCL using Rasch analysis. More specif-
ically, psychometric properties including the appropriate-
ness of the rating scale, the unidimensionality, the
reliability, and the differential item functioning (DIF) across
sexes and diagnosis were examined. In addition, we
attempted to identify the Rasch cut-off score to differen-
tiate levels of participants’ perceived disturbance of psy-
chiatric symptoms.
Materials and methods
Participants
The study sample was from a dataset pool that the corre-
sponding author compiled in the past.17e22 The studies
were approved by the Ethical Committee of the National
Taiwan University Hospital, Taipei, Taiwan (NTUH-REC No.
9461701255, No. 200712023R, No. 200904064R, and No.
201004058R). The sample in this study included 583 healthy
people of whom the majority were recruited from two
colleges and some who were conveniently available, and
479 people with mental illness who were recruited from the
department of psychiatry of a medical center, two specific
psychiatric hospitals, and several halfway houses. The
psychiatric diagnosis was established by attending psychi-
atrists according to the ICD-10 or DSM-IV diagnostic criteria.
The inclusion criteria of the study included: above the age
of 18 years; willingness to participate in the study; and
adequate cognitive capability to fill out the self-report
questionnaire.
Following their consent to participate in the study,
participants were screened for cognitive function using the
mini-mental state examination that requires a score of
above 24.23 Afterwards, they were administered the Taita
symptom checklist and filled out the demographic form.
Instruments
Taita Symptom Checklist (TSCL)
The TSCL is used to measure the perceived disturbance of
psychiatric symptoms for participants, including the
following eight domains: somatization, obsessive-
compulsive, interpersonal sensitivity, depression, anxiety,
angerehostility, phobic anxiety, and a lie domain.4e6 The
TSCL comprising 50 items, six items/domain, as well as two
items that measure the general physical health and psy-
chological health of a person. All of the items are rated on a
five-point Likert-type scale ranging from 1 (not at all) to 5
(extremely). Higher scores indicate that the participant
perceived higher psychiatric symptoms.
Statistical analysis
All tests were two-tailed. A p-value 0.05 was considered
statistically significant for all analyses in this study. The
demographic characteristics and internal consistency were
analyzed with PASW version 18.0 for Windows (SPSS Inc.,
Rasch analysis of TSCL 223Chicago, IL, USA).24 The differences between people with
mental illness and healthy people were compared for age,
sex, educational level, marital status, and the raw score of
the TSCL.
In this study, we wanted to determine whether the items
from the seven domains (excluding the lie domain) of the
TSCL could work together to define a unidimensional
construct. The lie questions were included in the original
50-item TSCL but were not used in this study because they
would be poorly related to the other items. All analyses
were performed for all the items without the lie domain of
the TSCL (44 items in total) with the WINSTEPS Rasch
computer program (version 3.63.2, Winsteps.com, Chicago,
IL, USA).25 The partial credit model was used in our ana-
lyses, in which each item is modeled to have its own
response structure.13,16 There were 119 participants
assessed twice. Among the 119 participants, two were from
the healthy group and 117 were from the patient group.
Although two data points were used in the analysis, they
were treated as independent observation in Rasch analysis
as used by several similar studies.26e28
The data analysis was divided into six phases as follows.
Phase 1: Rating scale analysis
This is to determine whether the rating scale of a test is
used in an appropriate manner according to the probability
of a person receiving a particular rating on an item versus
the rating below or above that rating.13,16,29e31
The appropriateness of the rating scale for each item
was examined according to the following criteria suggested
by Linacre32: (1) at least 10 observations in each category
and a regular observation distribution across categories; (2)
monotonically increasing average measures across cate-
gories; (3) monotonically increasing step calibrations; (4)
category outfit mean square (MnSq) values <2.0. If a
threshold disordering appeared in the rating scale and the
average measure did not advance with category, we
intended to collapse the adjacent categories. If items
failed to meet the assertions of the Rasch model, the plan
was to omit them one at a time until all items met the
criteria. Prior to the removal of an item, we considered the
theoretical importance of the item and tried to retain as
many items as possible.16,29,30
Phase 2: Unidimensionality
Infit mean square statistics (MnSq) and t standardized sta-
tistics (Zstd) were used to examine the fitness of the Rasch
model in the study. Infit is sensitive to ratings on the items
located close to the participants’ perception. The goodness
of fit was set at MnSq Z 0.6e1.4 with Zstd Z 2 to
þ2.13,15,33 When items demonstrate statistical goodness of
fit with the Rasch model, the scale can be said to be uni-
dimensional, thus supporting the scale’s construct val-
idity.13,15,33 To further examine unidimensionality, we
conducted principal component analysis for residuals. After
removing the Rasch dimension (principal component) from
the data, the residuals for item and person interactions
were expected to be as uncorrelated as possible.34 The
criteria were set so that the eigen values were less than
three and the empirical and modeled variances were
equal.29,35 The unidimensionality could be supported if the
proportion of variance explained by the Rasch dimensionwas >60% and the proportion of unexplained variance
accounted for by the potential secondary dimension was
<5%.30
Phase 3: Targeting
Targeting refers to the extent that items are of an appro-
priate difficulty level for the participants. The methods we
used included: (1) visually inspecting the Rasch iteme-
person map that displayed the TSCL item difficulties and
participants’ perception of psychiatric symptoms along the
same linear continuum.13,15,33 The mean of the item diffi-
culty for all items was set at 0 and the measuring unit was
1. The range between the highest and lowest threshold
values of all items was considered to be good when it
covered at least 95% of the level of the personal trait.36 The
itemeperson map also enables identification of ceiling/
floor effects and possible gaps among the TSCL items;29 and
(2) estimating the TIF curves. The TIF is defined as the
reciprocal of the radical of the standard error measurement
(SEM) function (TIFZ 1/OSEM) and it estimates the degree
of accuracy with which an individual’s psychiatric symp-
toms can be measured across the total latent contin-
uum.16,37 The typical shape of an TIF is a bell-shaped curve
with high information functions corresponding to high pre-
cision of the psychiatric symptom estimates (i.e., low
standard error). Item measure estimates with an SEM < 0.5
were considered sufficiently precise.16,38
Phase 4: Reliability analysis
The reliability information is revealed by two indices of a
separation reliability coefficient and a separation index.
The person separation index indicates how well the TSCL
items separate the participants into statistically distinct
levels of severity and the item separation index indicates
how well the participants separate the items into different
levels of difficulty.13,34 The separation index should be at
least 2.0 to obtain the desired reliability coefficient of 0.8,
indicating that the sample/items can be separated into at
least three distinct groups/levels by calculating the strata
formulaZ (4 Gþ1)/3 where G is the separation index.15,16,30
In addition, the internal consistency of the scale was
examined by Cronbach a (criterion: >0.7) and itemetotal
correlations (criterion: >0.3)37 for the participants at
baseline (nZ 1062) using PASW 18.0 forWindows (SPSS Inc.).
Phase 5: Differential item functioning (DIF)
The invariance of the items across subpopulations was
evaluated by DIF analysis. DIF is present if participants of
different subgroups possessing the same level of psychiatric
symptom disturbance do not have the same probability of
endorsing the item.16,37 DIF was examined by comparing
item calibrations using log-odds estimate, equivalent to a
ManteleHaenszel procedure on sex (male vs. female) for all
the participants, and diagnosis (schizophrenia vs. affective
disorder) for the patient group only.16,35 After a Bonferroni
adjustment, the a level was set at 0.05/comparison
times.34,39 The items with DIF were excluded when it was
not justified to retain them.16
Phase 6: Rasch cut-off score
Traditional analysis treats raw scores as interval data.
Rasch measurement model provides a way to transform the
224 Y.-L. Chen et al.raw score of the item to an interval score,13 which is more
appropriate to be used as a cut-off point.40 In order to
differentiate statistically the levels of psychiatric symp-
toms disturbances among the participants, we divided the
estimates (person measure) into distinct levels based on
the method suggested by Wright.41 We started at the lowest
end of the raw score range and worked toward the highest.
We advanced each time by twice the joint standard error of
the current starting and ending measures until there was no
room for another level.
Results
Participants
The demographic information of participants is shown in
Table 1. The mean  standard deviation (SD) age of the 583
healthy people was 23.25  7.94 years, range, 18e62 years.
The age of 479 patients with mental illness was
39.15  11.83 years, range 14e75 years. Most of the par-
ticipants were female in both the healthy (67.6%) and pa-
tient (58.9%) groups. In the patient group, there were 298
(62.6%) people with schizophrenia, and 133 (27.8%) people
with affective disorder. Significant differences between the
healthy group and patient group were found in age, sex,
educational level, marital status, and TSCL total raw scores
(p < 0.001).
Phase 1: Rating scale analysis
Among the 44 items, 22 items did not fit with the criteria and
the least endorsed categories were the fifth category
(extremely) and the fourth category (severely). The two
categories were merged but 20 problematic items still
remained. After merging the third and fourth categories,
the problematic items were significantly reduced to eight
items (Items 2, 6, 14, 17, 18, 27, 28, and 36). By combining
“extremely” and “severely” rating into the “moderately”
category, the TSCL became a three-point rating scale. There
were still seven problematic items (2, 6, 14, 18, 27, 28, and
36) and they were removed from TSCL due to inessential
item content and clinical importance considerations.16,29,30
We decided to delete these items based on the content or
concept overlapping for Items 2 and 28 (similar to Item 17),
Item 18 (similar to Items 4 and 25), Items 6 and 27 (similar to
Item 47), and Item 36 (similar to Item 30). Item 14 was
deleted because it is not related to those identified by DSM-
IV. The revised 3-point rating scale structures of the
remaining 37 items, all fitted with the criteria (Table 2).
Phase 2: Unidimensionality
All 37 items were fitted with the Rasch model.13,15,33 The
item difficulty for all the items varied from 0.98 to 0.99
with a mean  SD of 0.00  0.58 (Table 2). The item infit
MnSq range varied between 0.75 and 1.38, with a
mean  SD of 1.01  0.14 (Table 2). The unidimensionality
of the TSCL was also confirmed by principal components
analysis of standardized residuals.29,30,34,35 The TSCL
demonstrated that 67.1% of the variance was explained by
the primary Rasch factor. The proportion of the unex-
plained variance accounted for by the potential secondary
dimension was 2.5%, and the eigenvalue was 2.8.Phase 3: Targeting
The distribution of the 37 items along the linear TSCL and
their targeting to the sample are shown in the item-person
map in Fig. 1.13,15,33 Among them, the least endorsed
items were 17: Getting into frequent arguments and 38:
Feeling afraid in open spaces or on the street. The most
endorsed items were 9: Your feelings being easily hurt
and 48: Difficulty making decisions. The average
perceived symptom severity of the participants was
0.94  1.46, suggesting that the average perceived
symptom severity was lower than the average level of
item difficulty of the scale (set as 0.00). That is, the
participants endorsed fewer symptoms than average and
the spread ranged from 5.68 to 4.34, which exceeded
the range of the item difficulty.36 Some of the participants
had a psychiatric symptoms score greater than the highest
threshold (n Z 18, 1.5%), and others had a psychiatric
symptoms score lower than the lowest threshold (nZ 235,
19.9%).29
The TIF values ranged from 0.07 to 17.67 with the
highest TIF (also lowest SEM Z 0.23) occurring in the mid-
dle range of the psychiatric symptom continuum. The 37
items reliably (SEM < 0.5) measured participants who re-
ported their psychiatric symptoms with scale scores be-
tween 2.87 and 2.80, which captured 99.7% of the
sample, indicating that the TSCL provided a satisfactory
estimate for most participants in this study.16,37,38 The
remaining participants at the extreme of the psychiatric
symptoms had an standard error > 0.5 with 8.0% showing
lower and 0.7% showing higher psychiatric symptoms. Fig. 2
shows the relationship of TIF, SEM, and the participant
distribution of scores on the same continuum.
Phase 4: Reliability analysis
Item separation (10.9) and item reliability (0.99) as well as
person separation (3.51) and person reliability (0.92) were
very good, clearly exceeding critical values and indicating
that the TSCL defined at least 15 strata of items and five
strata of people.13,15,34 The TSCL also showed high internal
consistency37 (Cronbach a Z 0.96) and all the itemetotal
correlations were >0.399 (Table 2).
Phase 5: Differential item functioning (DIF)
The significance level was set at 0.00135 (0.05/37 items)
after the Bonferroni adjustment.34,39 Therewas one DIF item
across the sexes, and two DIF items across the diagnoses.
Male participants were more likely than females to endorse
Item 32 (feeling hopeless or worthlessness). Patients with
schizophrenia were more likely than patients with affective
disorder to endorse Item 35 (shy or uneasy with the opposite
sex), but less likely to endorse Item 20 (being blue).
Phase 6: Rasch cut-off score
According to the Rasch analysis, the range of person mea-
sures based on the 37 items was from 5.68 to 4.34 logits.
According to Wright’s method,40,41 the measures were
divided into eight statistically distinct levels of symptom
disturbances that corresponded to a person separation of at
least five distinct levels. We developed a conversion table
that enables clinicians to convert raw ordinal total scores to
Rasch linearized measures with a standard error (can be
obtained upon request).
Table 1 Demographic characteristics of the participants (the first administrated data, n Z 1062).
People with mental illness (n Z 479) Healthy people (n Z 583) p
Age, mean (SD), range 39.15 (11.83), 18e75 23.25 (7.94), 18e62 <0.001
Sex
Male 196 (40.9) 178 (30.35) 0.001
Female 282 (58.9) 394 (67.6)
Unknown 1 (0.2) 11 (1.9)
Educational level
Uneducated 4 (0.8) 0 (0.0) <0.001
Elementary school 22 (4.6) 1 (0.2)
Junior high school 61 (12.7) 197 (33.8)
Senior high/vocational school 157 (32.8) 296 (50.8)
College and above 134 (28.0) 37 (6.3)
Unknown 101 (21.1) 52 (8.9)
Marital status
Single 319 (66.6) 498 (85.4) <0.001
Married 113 (23.6) 30 (5.1)
Divorced 43 (9.0) 3 (0.5)
Widowed 1 (0.2) 0 (0.0)
Other 3 (0.6) 0 (0.0)
Unknown 0 (0.0) 52 (8.9)
Diagnosis
Schizophrenia 298 (62.6)
Affective disorder 133 (27.8)
Anxiety disorder 6 (1.3)
Eating disorder 9 (1.9)
Somatoform disorder 1 (0.2)
Personality disorder 5 (1.0)
Drug, alcohol abuse 2 (0.4)
Other 6 (1.3)
Combination 3 (0.6)
Unknown 16 (3.3)
TSCL raw score, mean (SD), range 91.13 (30.99), 50e215 81.68 (20.07), 50e178 <0.001
Data are presented as n (%) unless otherwise indicated.
SD Z standard deviation.
Rasch analysis of TSCL 225We further examined the discriminative validity to see if
the revised TSCL can correctly detect the subgroups in this
study (patients with mental illness and healthy partici-
pants) according to this eight-level classification by using
linear regression analysis.42,43 The results showed that
there was a significant difference between the two groups
after controlling for age, sex, educational level, and
marital status of the participants (p < 0.0001).
Discussion
The purpose of this study was to apply Rasch analysis to
evaluate the TSCL’s validity and reliability and to identify
need for revisions of the scale. Potentially useful re-
finements were revealed. Firstly, the severe-end categories
of most items provided little information about the par-
ticipants and were therefore redundant. Although the rat-
ing scales with more than half of the items fitted with the
Rasch model and could be retained in the original rating
categories, we decided to simplify the TSCL to a three-
point rating scale by collapsing the categories for all the
items based on improved fit statistics and internal consis-
tency. Furthermore, fewer rating scale points would placeless burden on the clients when they make the choices and
it may not lose too much precision compared to more rating
scale points.13,29,38,44 Seven items did not fit with the
criteria and were removed based on both quantitative and
qualitative considerations.
The revised 37 items with a 3-point rating scale showed
good internal consistency, fitness with the unidimension-
ality specification and logical hierarchical ordering. Thus,
the perceived disturbance of psychiatric symptoms could
be considered as sufficiently unidimensional for applica-
tions. The person and item reliability indices were high.
The revised TSCL could reliably measure patients with
mental illness and healthy participants who reported their
psychiatric symptoms with scale scores between 2.87 and
2.80. The lower band of the population (8.0%) had mild to
no psychiatric symptoms, thus they do not typically require
medical attention for intervention. However, we suggest
that the items tapping the upper band of the population
(0.7%) with moderate/severe psychiatric symptoms be
added in the future, such as the presence of positive
symptoms and negative symptoms.45
The results indicate that DIF due to sex or psychiatric
diagnosis is evident for three items. Patients with schizo-
phrenia are less likely than patients with affective disorder
Table 2 Item statistics summary of the revised TSCL (37 items, 3-point rating scale) sorted by frequency of endorsement.
Item (Cronbach a Z 0.96)a Itemetotal correlationa Item calibrationb Infit
MnSq Z
17 frequent arguments 0.458 0.99 1.20 4.1
38 afraid in open spaces 0.527 0.98 1.10 1.8
43 chest pain or heartache 0.510 0.88 1.09 1.8
26 poor appetite 0.570 0.76 1.09 1.8
11 numbness 0.489 0.73 1.19 3.7
42 shouting or throwing 0.555 0.71 1.11 2.3
8 hard to breathe 0.560 0.60 1.03 0.8
37 no interest in things 0.585 0.53 1.00 0.0
40 easily annoyed or irritated 0.639 0.51 0.96 1.0
5 dizziness 0.581 0.50 1.03 0.8
19 restless 0.723 0.47 0.75 6.3
33 headaches 0.548 0.43 1.09 2.1
35 shy or uneasy with opposite sex 0.503 0.40 1.19 4.2
24 uneasy in crowds 0.610 0.34 1.00 0.1
31 do not understand you or are unsympathetic 0.619 0.23 1.05 1.1
30 spells of terror and panic 0.681 0.17 0.85 3.8
49 something is seriously wrong with my body 0.679 0.10 0.90 2.4
15 nervous when left alone 0.561 0.05 1.13 3.2
50 something is seriously wrong with my mind 0.724 0.00 0.87 3.4
32 feeling hopeless or worthless 0.697 0.11 0.90 2.5
12 low in energy 0.696 0.16 0.87 3.6
39 unwanted thoughts won’t leave my mind 0.675 0.24 0.93 1.9
20 blue 0.753 0.25 0.80 5.8
47 I avoid certain activities 0.712 0.27 0.87 3.7
45 I feel pressure 0.736 0.34 0.76 6.9
3 uneasy when people are watching 0.604 0.40 1.07 2.0
1 trouble falling asleep 0.503 0.46 1.20 5.2
25 double check things 0.658 0.50 1.01 0.3
44 trouble remembering 0.679 0.58 0.94 1.7
10 repeat counts 0.582 0.61 1.14 3.7
22 soreness 0.529 0.62 1.18 4.7
46 inferior to others 0.724 0.63 0.81 5.5
21 trouble concentrating 0.695 0.70 0.88 3.6
4 do things slowly 0.399 0.78 1.38 9.3
16 tired 0.705 0.83 0.85 4.3
48 difficulty making decision 0.582 0.94 1.01 0.3
9 easily hurt 0.664 0.98 1.07 1.8
a 1062 participants.
b Item calibration represents the frequency of endorsement by the participants. The higher the value, the less likely to be endorsed.
226 Y.-L. Chen et al.to experience feeling blue but were more likely to experi-
ence feeling shy or uneasy with the opposite sex. It is
reasonable that moodiness is a core symptom in people
with depression and the maladjustment with opposite sex
for patients with schizophrenia might be due to their
negative symptoms and poor social skills.46 Males were
more likely than females to experience feeling hopeless or
worthlessness. This sex DIF item was also found in previous
depression studies.16,47 Previous research has shown that
the prevalence of hopelessness was significant in males
with disabilities.48,49
According to Forkmann’s recommendations, we should
consider the clinical point of view, the goodness-of-fit sta-
tistics, and the intention for using the scale to decide how to
handle the DIF items.16 The three items were fitted with the
Rasch model and were important for clinical use, thus theywere retained in the scale. However, the identifying group-
specific DIF items should be seriously considered when
doing direct comparisons of psychiatric symptoms using TSCL
scores across different group population.
The Rasch cut-off score of TSCL was produced for
detecting the participants’ psychiatric symptoms based on
an eight-level classification that can differentiate mentally
ill people and healthy participants. These results were
supported by a previous study.11 We can also provide cli-
nicians with a conversion table for use in interpretation and
as an efficient guide for clinical decision-making upon
request. Subsequently, changes in logit values could be
used to measure treatment efficacy.
Although the original TSCL comprises seven domains, our
analysis showed that they can be used as an unidimensional
scale in which a total score can assist in telling the severity
Figure 1 Itemeperson map of the revised Taita symptom checklist (TSCL).
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Figure 2 The upper graph shows the bell-shaped test information function (TIF) of the 37 items of the Taita symptom checklist
(blue line) plotted with the corresponding standard error measurement (SEM; red line). Items measured with an SEM < 0.5 were
considered sufficiently precise (green broken line). The lower graph shows person frequencies across the latent continuum divided
by people groups consisting of patients and normal (healthy) individuals.
228 Y.-L. Chen et al.of the client’s psychiatric symptoms. In doing so, it is easier
and more pragmatic for the clinician and researcher to
adapt the score for progress monitoring. Based on our
findings, if the total score is used then there is no need to
use domain score from the original scale. Similar results can
be found in previous studies.50e52 The multidimensional
analysis can be also applied to analyze the TSCL in the
future.53e55
In self-report questionnaires, lie questions are often
used to detect the social desirability bias. The original
design of the TSCL purports to use lie items to reduce the
socially desirable response; however, the contents of these
items would be different from what the rest of the items
intend to measure. Thus, we excluded them from ouranalysis. We recommend co-use of a separate scale with
the TSCL in the future.56e58
The significant differences of demographic characteris-
tics between patients with mental illnesses and healthy
participants might limit the extent to which this sample is
representative. The healthy participants were younger, and
more were female, single, and had a higher educational
level. However, we used the linear regression analysis and
controlled for confounding factors to examine the
discriminative validity.42,43 Most of the psychiatric patients
were diagnosed with schizophrenia and affective disorder.
Therefore, for future research, recruiting participants with
a wider variability is required to assess the generalizability
of the current study. We only examined the sex and
Rasch analysis of TSCL 229diagnosis categories for the DIF because we had approxi-
mately an equal number of participants in each group for
these variables. It would be better to study DIF on other
variables in the future when there is better composition of
the participants in terms of these variables.
The scale structure can be improved by a three-point
rating scale. After removing seven items with poor response
performance, unidimensionality and reliability were ach-
ieved. Finally, we established a Rasch cut-off score for the
eight-level symptom severity and a conversion table for
clinicians using TSCL as an outcome measure. Future
research is needed to determine whether a shorter version
of the TSCL can be created that maintains the reliability
and validity of the full scale.Acknowledgments
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